In the main text of the manuscript, we have studied the nonlinear PT -symmetric coupler built of three dimers. Here, we compare its n eff ( IM ) diagrams and the nonlinear dynamics of light propagation with simpler structures built of one or two dimers described by Eq. (3) in the main text. The geometries of the structures described in these supplementary materials are presented in Fig. S1 .
In the main text of the manuscript, we have studied the nonlinear PT -symmetric coupler built of three dimers. Here, we compare its n eff ( IM ) diagrams and the nonlinear dynamics of light propagation with simpler structures built of one or two dimers described by Eq. (3) in the main text. The geometries of the structures described in these supplementary materials are presented in Fig. S1 . FIG. S1. Geometry of the PT -symmetric couplers built of (a) one and (b) two cosine-like dimers. The period of the cosine-like dimers is denoted by Γ. B denotes the background relative permittivity; RE and IM denote the modulation amplitude of the real and the imaginary part of relative permittivity, respectively.
Linear n eff ( IM) diagrams for a single multimode dimer
In the main text, we have reported a new type of n eff ( IM ) diagrams for the multimode couplers built of more than one dimer. Here, we compare these new diagrams [shown in Fig. 2 (a), (b) in the main text] with the n eff ( IM ) curves of a multimode waveguide composed of a single PT -symmetric dimer. Figure S2 presents the n eff ( IM ) curves for a single dimer shown in Fig. S1 (a). The parameters of the dimer are Γ = 3 µm, B = 2, and RE = 0.3. The modulation depth of the real part of permittivity is chosen in such a way that the dimer supports more than one pair of modes. In this case, the curves corresponding to higher-order modes appear below the curves of the lower-order modes, as it was shown in Ref. [1] . In contrast to the n eff ( IM ) relations of a single multimode dimer presented in Fig. S2 , the n eff ( IM ) curves of a multimode coupler that is built of more than one dimer, as shown in Fig. 2 in the main text and in Fig. S3 , present a different type of behavior. In this system, the n eff ( IM ) curves of the higher-order modes appear inside the curves corresponding to the lower-order modes.
Coupler built of two dimers
In the main text, we have presented the description of a nonlinear coupler described by a cosine-like permittivity profile [Eq.
(3) in the main text] built of three PT -symmetric dimers. Here, we complete the description by studying an array composed of two dimers, whose geometry is presented in Fig. S1 (b). The linear n eff ( IM ) diagram of the system of two dimers, presented in Fig. S3 (a), (b), show qualitatively similar behavior to the coupler built of three dimers. Here, the novel type of n eff ( IM ) relations is also observed, where the curves of the lower-order mode pairs enclose the curves corresponding to higher-order mode pairs. This confirms our conclusions that the n eff ( IM ) curves of a multimode PTsymmetric coupler built of a single dimer are qualitatively different from the curves of couplers built of more than one dimer.
Similar to the case of a coupler built of three dimers, here we also observe the nonlinearly-triggered-PT transition from the full to the broken PT -symmetric regime. Linear modal studies of this system show that this transition occurs at IM = 0.0278. The nonlinear propagation of light in the system just above the PT transition at low and high input power levels is shown in Figs. S4(a) and (b), respectively. At the low power level, the oscillation period is approximately equal to 1.4 mm, and the peak power corresponds to the nonlinear permittivity modulation depth of the order of 6 · 10 −4 . For high power, the period decreases to 0.4 mm, and the maximum nonlinear permittivity modulation depth increases to 1.8 · 10 −3 . In the case of two dimers, the effect of the increase of the amplitude of the imaginary part of permittivity is also studied. Figures S4(c), (d) present the light propagation for the same two input powers as in Figs. S4(a) , (b) but in the system located higher above the PT transition. In this case, the oscillation period decreased to 0.25 mm. Contrary to the case of lower amplitude of the imaginary part, the increase of the initial power for the case presented in Figs. S4(c) and (d) does not modify the oscillation period, and it is the same for both power levels. Only the initial propagation distance required to initiate the oscillations (from the input plane z = 0 to the first intensity maximum) is reduced with the increase of the excitation power because the same intensity level is reached earlier by the system, where more power was injected.
Finally, we have studied the behavior of the coupler built of two PT -symmetric dimers when more than one mode of the system is excited. The field profiles of the linear modes supported by the system are presented in Fig. S3(c), (d) . Figure S5 presents the evolution of the field in the case when the gain mode and the fundamental mode are excited simultaneously. The interference pattern obtained here resembles these for the coupler built of three waveguides presented in Fig. 4 in the main text. However, for the simpler system composed of two waveguides, the interference pattern is less complex than for the coupler built of three PT -symmetric waveguides. showing the nonlinear dynamics of light propagating in an array built of two dimers with the same parameters as these presented in Fig. S4(b) . The input field is in the form of the sum of mode 1 and gain mode. The excitation power density is P0 = 10 8 W/m [the same as in Fig. S4(b) ].
